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(54) BEAM EXPANDER AND REDUCER 

(57)Abstract: 

PURPOSE: To increase the light resistance; reduce the 
disorder of a beam due to aberrations, and also reduce 
the size by arranging a convex parabolic mirror and a 
concave parabolic mirror so that their mirror surfaces 
face each other. 

CONSTITUTION: The convex parabolic mirror 1 and 
concave parabolic mirror 2 which are a confocal type 
and reflect reflected light at right angles to incident light 
are arranged having their parabolic surfaces opposite 
each other. The reflecting surfaces on the surfaces of 
the parabolic mirrors 1 and 2 are made of a material with 
high light resistance like Cu and Mo. A beam with a 
diameter d1 which is made incident from the side of the 
convex parabolic mirror 1 is reflected and expanded by 
the parabolic surfaces of the convex parabolic mirror T 
and concave parabolic mirror 2 and outputted as a beam 
with a diameter d2 from the concave parabolic mirror 2. 
The parabolic mirrors have no aberration, so the quality 
of the beam is hot disordered and the incidence angle of 

the beam is set large. Therefore; the device can be made compact by making the interval 
between both the parabolic mirrors 1 and 2 small. When the incident light is made incident in the 
reverse direction, the device functions as the beam reduction unit. 
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